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(57) [gift] 

t7h + /> (DNQ) -ytf^y^SfBg&tfv'l^T, 
h£*iJffl-tS7:* HJ V^77-fm l/xX h/l^- 
^gxWl-awffifcftSttcDl^jB?: £ <!: 2: 

K^-y-:&ft£E/£U PEBSaS*ILcom-&lcli, y 
U^-y-Sg£#Xh^-£figl;:&L±l OTOfli 
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©lit, WEUvX h/1*->£ffl^XmlE&Bi£ K 
iyf >^T3JS2©I@££*rU WEftlOI 

#X h^-^fr^Xx-y:/^^^ iWEBftft^ 

/^^->S}gfi!c-r4jB2 0iet. flEfl 1 ©®«U£ 
*2©*W«Bl0K7<xy^>^asfc«fcOSBl 

ist. *5iE»io»tt©*«(ifiai2oi«7'fxy5 : - 
>y«aafc«fc o» 2 o»tto»*n*»j«r4» 5 ©x 

£ 3 © H 7 -f X -y =f- > ^atci 0 $ 3 OffiMftO&gJl 
&Mta7 0Igt$:tU IMES2 0ISH:. ml 

U^-?£fr5Xx-y:7°<h. &7££fT5Xx-y:/i:. 8 

#X ^-y£fTOXT--y7£^bP£i9. WE»3t»^ 
-i'SKttmlE^X h^-yfigtl^Xte^nJJUT- 
* « ^ t &«f»i-r 5 ¥«*8BofP«*ffi. 
[B*«3] 1**31 1 X«»*JS 2 IcJH^T. WE®^ 

©lit. i!lEl/y^ h/^->Jffi^TiEiai$ 
7<Xy7->y-r4*2 0lSi£WU WEmi©I 

U^-^^fT^Xx-yyt:, EftSrfT 5 Si 
tftfcfTSXxs/^fc. #Xh^-7£fT3XT--y:/<tfr 
"=>l*9. HuE^'J^-^figtiBflE^Xh^-^SSlC 

[«*«6] *este±ic^i©®«Ki:^2©@mM^ 

H*&T*3ilG>lS£. B5E^2©«SM±lCU> ! Xh 

2 ©int. mmmi<D&mmt 
»2o»«i*iBi©K5'fxy^>yfiiat«toai 



>yjaac J: o» 2 ©HM*©iwt«£#j«-t33s 5 ©x 

**»riE-r*SB6©ie<t. WEm2©^tt©#ii®5: 
$ 3 © k 7< xy ?>y®aic«fc ots 3 ©jg«©^«s 

•J^-^^ffiXx^yt, 2S7t^fT9Xx-yyi. S 
fcSfriXxv:/*. #X h^-i7£fr?Xx-y:/<t^ 
6^0. ME^'J^-i'ilglifljEtfx K^-i7fiSiz 

©ftSTjffi. 
[0 0 0 1] 

<£4"F. TFT <tBSE) T^$nfc@^^WT5¥# 
4. UvXhffla73ffiix>y^>^piiclH1-S ; fe©T? 
[0 0 0 2] 

[ffi*®ftffi] ifi¥. TFT«Wc7i'f^77h 

7?f^7h U i7X*S«/t-y ->;/-? 1- i)9X%7ik\Z 
Jt^. ftiStTFT^yfWfiSnTtD. TN 
(Twisted-Nematic©BS) K©$fflKffltfc!S£?i]ffl 

t-w*«i&&. 5tft©/-h/tyn>. isn-rutrnwi 

[0 0 0 3] TFTI1 #SR->'J:i>XM:2Hga->y 
3>€:5 1 1'*JH<i:T-5fc©^-)ea<)-C ! *-5o #(Cfifi 
yn-bX (-JglC. 6 0 0-CKT) ©#-Tf£g£n3£ 

ea->U3>TFTJs, fiffiftfl:. ±mm<ttmm\z, 

(TFT*t^->ttfiO*^t 

sfmsmss) ©«TRtf*7*«E (TFT^^ttJio 
*&K8tn**«) ©«Jn^fi^tt±©^{ts^A<ssi 

2tlZ>Z\ttf$>Z>. ^©^Htt*>y h + v'J7»!l*<i:Pf 
«nT^0. KK>ifi^©iS«#ICtO»*Lfe*>y 
-v U 7©ft»T^4^iA^^nx^4. 
[0 0 0 4] Slt^-JH. 5/imE(TfflM 
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monmRzmitzjjmtLT. ldd (Light i y -Do 

ped-Drain©B&) Sligrtt&JB 3*1X^3. NMO Shy 
>yx^©LDD«itTtt. y—bm&OiV'fW*- 

>ififtO*»«fS«»LyTH*. L/^L. LDDBfii 

^cli&O. *-y ba>WiM bO*-Mz&A 

DDfc*©S&{fc^-F#|SIHfc£oT^«. ^r^fi 
K±©HH*«aEfl:LT#fc*. 0. 5 
wm£(TOMOSh7>yX^TIt ::©KJg£3£M-t 
SPifitL-X. y-h«ffOSaaK*-/t-7y^LT 
n -5GOLD (Gate-dra in-Over lapped. 

ldd) «it*«#3Bsnaffl$nT^«. 

[0 0 0 5] ^^->'Jn>TFTlC»^Tfc. KM* 
>ifi»0»*»S««ir-5BWT. GOLDlfitOSffl 

(n+ffi«) lf»«V-7Rtfh'K>ll 
^i. (n-»K) £y-h*S 

*. mm&m®. tn+mm Rzm.ms.mm (n-m 

«) OJBtditt, l/yXhvx^©*TM1-5Mi. 
Ig*<2[H]&g<h&D. 7* b*)V?7 7 4Tn<Di%m 

ux^s. 

[0 0 0 6] EU:0«fc. £&.H,->'j3>TFTi;:JH> 
Ttt. LDD«itRtfGOLD8lit©y-hmffi}Sit7l>< 

Sfflsnx^s. ^lt, y- h«ffoupitn, -77 

'/t7h + /> (DNQ) -;#77»»ylL/ 
vXr«6|iJfflbta«©7*hijyy77^Igt. H 

7 -f x •> 7- > vmo) x -y > ifTMifimm $ nx ^ -5 . 

[0 0 0 7] 

•fe;U777'f >TGOLD«litTFTS»jac-rS±E© 

h/^->of-/Mi:A7y*#ti;. eswicy 

<fc -5 x- © A* ^ y * fi. X -y ? > ^A" ? - > ©* 
'h t C <fc -5 "7"' - h © X -y ^ > ?M ft © / \' 7 ^ * IC ^ S 



XWTKffitST*. 
[0 0 0 8] (SI, U> ; Xh/'?^->ffiiJgx-/1-AC9ffi 

m\mffl¥o 9-5443 8#^«cws$nT^-5. 

[0 0 0 9] y77t7t-*/y (DNQ) -JXyy 

[«*«i3W (hmds) &9] - [i/^xhuu] 

- [7°U^-y*] - [»fc] - (Post E 
xposure Bake : JtTF, P E B tB&ffi) MS] - [§t&] 

US. ±E7n-feX7D-[cSo*#. 7°D-fex$agL-fc 
ISfc. (0. 3~3//m8S) ©L-vXh 

-y (10ximgg~) TttU5?XHBtt©fliS»tff 

- 1#> ] - [PEBfiS (1 1 0*C-3») ] - Cat* 
Xh^-y-fig (12 0*C-4») ] ©7n-feX&#© 
^^iI»^LT^?)Ct*^. PEBfiglCit^Si&tg 

h^-£iaK#iSH&. #X h^-;7K!f©$£Si§ 

HX&StJIgXtS. 
[0 0 10] tt/^-y (0. 3~3/imgg) ©1/ 

»/^-> (lOfimSS-) TttU5?^h»tt©«e 
gflKx-A-ft ©gibSrf* 5 A*- L-X& 
0. r-/^ftrt«*S<&S£fta«J&Sft5. d© 

©^§£§tt. y-h«S©X-y5 1 >y'^t)/t^-> 

ea. TFTo«a«ttosftt»»r-s^t7j«»*$ 
[0011] *sswtt. ±E^a^)5?i*-r-5dt©T^ 

ST F TTmfi)c$nfc¥#ftgB©^S!7?ffi^}i^t-2. 

ct^awits. ^LT*^wtt. ±iaa*SEUf<ora 
H*»»r4^itauifcT-5. «to#s-rn«. tf 
Toy- hms^isic^tts v7 4 /t-7 > 

(DNQ) -7*777iM:t;yl/yX r-^ft]ffl-T-5 
7thU7y'77-fT'©, 1/yX h/t^->fflHgx-/\ 
-^l©S^&?¥tt©^?r«ft-r-5 C i 

[0 0 12] 

[^S$r«ftTS^©^g] (UyXh/^-ygiffl 
»ft#S:) &mz. 7* r-'Jyy77wxgicMW-5. 
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■5. 

[0 0 13] HSOttt. y7 , /t7h + >/> (DN 

|/yXh/t^-> (lOtfigK&U:) OiIf-/t- 

mWM. mm\ZMf8.2tlT^Z®.Mrt?-> Owing 
SWT) C»V>T»i. %4iLTU^Z\tfrt>. SK/^ 

[0 0 14] 0 llC^Tl^vX h/1^->OJgfi£(cM^ 
n, «3ttS«OPBfcttPEBjBia!8«HB;fcafflSn, 

So 

[0 0 15] «fc?T. «8f-/t-ftO«»SffotS 
il/yXh/^->OWt S3ttS«©ffl(CPEB 

(.m^&mytmmzmm) l - [peb (not- 

3») ] - - (1 2 CC- 4 

#) ] ^6(££7# h7"a-t;U;:J5H>T5g£LTH5. 
^1£7* hyp-fc^ttt^Ttt. l/v7 K&tMfcj&T* 
5^7Xg^g (15 0tg«) UTF©#7 1-^-7 

(i 2or-4#) Ma'#icu-vxh/t^->^^ 

^LT^-SCi:^. SRl/vX h/t?->gJt2©!jj>H 

«u-77> h©»lMfcfc±*aMrcfc^££#f'J5. 

[0 0 16] ±EtcE©LfctttC. fHWfcfc«fcS»»« 
*KO£#gHi:UTtt. *ffif»/t*-> (1 OwmlS 
~) t»^5U^h/^->«S8SO$»OKHtL 

EBffll!R©*at«»0||tt»tt*{StS-e-. *Xh^- 

[0 0 1 7] mEfiK©ttKlllttl/T, PEB&g£ 
110-1 5 O-CSTfi^^tJCiO, *I«l/yXh 
/^->l^WttMO»fSIISLft. fl. *ffi« 



&. H2 0*S*«fcD. PEBfiS«D±fffcf|£^. 
1/yX h/1^->X-y >?850-tffi*^« Jc/hS < Sot 
430. #7 H^-^fiS (1 2 Ot) tfificDfigir)^ 
HPEBjaaT5fc3t«fiIK:*4Ct. U*.&«iR«g§!gi 

»£#t)fc/1*->'£ffi^#7; h^-7SS (12 0 

[0 0 18] *E«U5>Xh/^->Xyi;»©-*j£)&* 
fr2<ii&t»5z.£\i. •kWkWT, h/i7->©<B'J 

^t^jt^i-s^, #xh^-7SS (12 or) cko 

•r-/1-:ft#*£<. l.o$3£UT^*c:t*^JWL 
fc. fiEoT. AB»UyXh/^->TC!)UyXhT- 
/V-a©S»£#ofc/^->S»©*ff6iLT. PE 

3!»T*5^t*»ffiWSnfc (E2#ro) . 
[00 19] PEB«L9af8/M&«S%SIE 
(ilffcXx-yA) *0*»fi (HJ±7k&tT©g$&tf i 

^&SS7 l 60»^®7 , 6gfi (I#MPA) TgftT-Sit 
#S#8<j{;:fcn&. &1* U fePE B$agti#A£*i&^ 

HWJi^KOHTfc, yj^-^fiffi (it 

»9o~i oox:ea) ^xh^-i^ss (a 

1/yX h/t*->£JB*t5E£-r« 

[0 0 2 0] JJUt©%*_©T. PEBj6ioaH7*h 

U7^7 7^ISI:^T, #Xh^-«S (14 0 
t-2#) £Hj£LfcttHT7"'J'*-*fi« (90t, 

HOt, 13 0*0-1. 5#) ©^frJloT, l/v 
;^^->»tt^©»»£fMBl,fc. #bttfcU-77 

h/'?i'->ffiM*£»rffiSEMT«SIU &m£S3tC^ 
To ft. *H«t»ViTtt, •3tSHfctH»«3t8BT 
a n o n§jMPA£MfflU fMA7->ti3 w 

[0 0 2 1] M3 tt*«fifUffl®S««3t3£ll-C«3fc 
U PEB^aitblr. ^©££?![tH-#X 
(14 Ot:) fflBL£«£® 1^77 hWffiHJttOS EM 

¥Xt, 7u^-^sS9 ort 1 1 ort i 3 or© 
g9 otRtfi i o"c©«£»±, i 3 oryu^-i'© 

mSlZlt^. *XH^-7B$©ift}§!«(Cj;-5UvXh/t 
^-><0*»«R*Sft*WL/<. L-77 h/1*->JfM£ 
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fig) . 

[0 0 2 2] ft, *SM*K:»HTtt. AI«l/y^hn 
(10(ii~) KOHTtt. tflCiFffiLTft^. 

Ttt. £0 IB L^ftfrTlWrs PEB 

maw. #*b^-?&g.tmm&.±.\zuzzt$>niL 

6*14. L*>U 7"U^-;7fig©iltt«eB£#Xl^ 
#XH^-:7fig©7jte. kyXh/^->OT 
l/yXhW->Tft<, ig«)l/yXh/t^-> (3 

h^-ffistau ±1 otfiirtcasat^-f* 

[0 0 2 3] £t±CJ:0. h/1^->«^;/Ml i 

©J£P£. fiP^U^XhttOSBT. UvX hBtfig|$©8l 
B»tt©K*tt£«E«£-fr*£Ji^£fca*fl*. Attn 
PEB$!ia ; fi"0©7 p a-feX©*g&{;:te. PEBfi 

£(E5£U PEBfflg»b07 p a-trxo*&irH, 7U 

[0 0 2 4] ffiol, !pXh'<-?ltOl'yXh/^- 

3 UvX K/t?->«f-/^fflffi»ft#ttfflJlf 

[0 0 2 5] CftMfsi) x77^7h + 7> (DNQ) 
-ZiS^'^ffiJI^yil'yX H£fi|fflLfcPEBM 
M0©7* t>"JV^57-fIil:*t»T. PEB&g 

£#x h^-^a«t|^<sa±K34*a»rlBJEr4ct 

[0 0 2 6] («f£2) x77t7 h + y> (DNQ) 
-/#7i/ MK*yll/-/^ h SWffl Lfc P E Bja 

iaa^^x h^-i7fisic»L± i or^rticfg^-r-s 

[0 0 2 7] ft. *X h^-*BS®R8ttC.fcafcf|tiK 
&gB©JB##{t§i&T;&-5 7;i- M/y7 h/t^->{85 



> (DNQ) 

lc£W©|S]J?iT'ft<. SSimW;7*^y7hA 
*->lC&ffiT3|S!)gT&3££tt!eLT&<: <> ^©ffi 

EU:. 7* Hl^X hA^->-jKlC*TL, jgttTiitt 

-5 4 4 3 8^i*«l;:*H»T. 7*H/yXh/^-> 

7* hl/y7 hUO^TfcSaT-S^t^BB^^nTti 
0. HOjSWSfc. ^^S«7*Kl/vXS/N^-> 

-ll9:fc»-r4ftiiBlliT?»Si:t3WtBSns. 

[0 0 2 8] C¥£fcgg©ff^7Jffi) TFT©7*-h 
[0 0 2 9] (1) PEB«ia*»30>«£ 

B2ag£||fiE#X h^-^fifttlPISJSUfclBjrr*;: 
[0 0 3 0] 3=fc. ffiO»W©«riiH. I6»R±KIB1 

St. ffiE»10*««t»20W«R£»l©H7-f 
Iy^>yjfl.SI;:J; OS 1 ©J£tt©#«H£J£2j5)cT-5S 

3©lgi:. inJESl©^©®*!©^^!©* 
*£t)M«&^fS1-4S4©Igt. ituEs 1 ©*&#©$ 
SI £31 2 © h* 7 -f x y ? y >f1&®\z «fc 0 ^ 2 ©Jtm© 

wtHSB&rrasssroiet. mess 2 

HfcfifcSiS 2 ©^*Ett««*»dEt*a6 ©Xg<h. 

wes 2 ©^tKotg®! £s 3 © h 7-r x-^ ^ >>/mm 
ir<t os 3 ©s$tt©wtjn£»i«-rs3s 7 ©xg<t£W 

$r^ffi-r5X7 : -7y<!:. 7V<-9£ft 5Xx-y7"i. 
S7t€:fT5XT-7 7 p t. PEBjaa^ff 5Xfy^t. 
»fif97f7 7t, #X h^-i7^ff3X^-y7'i: 
^bfi£0. mFlSPEBfig^atlffi^X 

[0 0 3 1] (2) PEB9£WmL<DW><& 
it. ffi©5!^©«BX(i. S^±(CU-vXh/t^->^ 
m-r-5Sl©Igt. BtlEU> ! Xh/t^->$:ffl|,iT 

h^e&ks: h* 7-f x 7 > y-r-ss 2 ©Ig t i&W L, 
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BfjfHSfS 1 ©ISH. WE&BLtlCl^X H£^frT-5X 

[0032] g=fc. m<D%w<D®mt, imm±.izmi 

fflWtS 2 oitl^MtSS l ffllgt, HufE 
35 2 ©g WM-t\Z V h/^->S«torr*352 CD I 
Si. WEIBlOW«ll4:»20»«ttSSlOH7-f 

tlSSS2OK7-fIyf>yjtHl:±0*2O»«CD 

b1jE35 2 ©jEM#©gm« £gs 3 co h 7 -f x -y ? > y^a 

C J: 931 3 0»ttO»*»*»j«-r*» 7 ©I@i:£W 
U iifriEf62©l8tt. WE*2 0*«KJitUi;xS 
£l*T5Xf7/i:. yj^-^fT^Xx-yX'i:. 
^7t£fT5XT--;/7"i:. SMfT^Xf'^i, 

SrmiE^x h^-^ja«c»L± i or^ft iciest 3 

[0 0 3 3] 

[36W®i&i6a)«Hl] *«WttGOLD«JS**Sft->U 
3>TFTfflMI:MHT, 5W;rtte©gfc<&2IH(i 

Dtgj£TFT©f£S{7Jj£[;:WT3. fllfifflJBiifcrJUT 

wTicE«-rs. 

[0 0 3 4] C$£&fil) GOLDfltitTF 

T©fp«*fficH-r*H 4 <D-mmMm\z?\,*TMm? 

S«l 0 l±l:^fi@y"ja>il 0 2£fl*fi)iU 

*©±fcy-h«ea«i o 3**«l. *c»iiy- 

HSMl 0 4S.^2Ho-*-h«SMl 0 5£«ST 
5„ -e©&. 7 * K U 7 ^7 7 lit J: o y- Hi 
©Xy^>^-?X££fc3UyX h/t^-> 1 0 6 £jg 
fitt*. d©&. 7* HJVy^-flgl'iHiT, P 
EB^gWO©ya-feX©Jl-&tC« > PEBSK£#X 

U PEB«aSftL©yD-feX©«^l'«. 

sg£#x h^-^sgicaL± i ox:mzfi^>mz 

ntr-zt-ft^ttSUv^ h/t^ — > 1 0 6£ffJfi£ 
T-5 (04-A#Bg) o 



[0 0 3 5] Sfcfc. WIBUyXh/^->l 0 
^CtB2Jiy-H«SRl 0 5©*£x-/t-x-y^> 
? (SlXr77'0l7?>^) T-5 (04 -B# 
BB) . 

[0 0 3 6] HCSB2Jiy-Kffl«i 0 5^7 
X^lc. ilttLTSBlHy-hWfJRl 0 4£g#ttx 
-7^>^ (S27f77'«I'y3 : >y) L. -&©&n + 

K K >£P££&-5> n 1 0 7 £76^-5 (0 4- 

C#M) . 

[0 0 3 7] &\Z. l/y7>h/t^->10 6^7X?l: 

2 »y- hm&m lostsi «y- usi 1 o 4 
ig^&iis-B-s. ^©ir. «mLfcy-Mftasii 03 

fctt. 5fe©m2Xx-7 7 p ©X-y5 1 >y©ISlC^X-y^ 

i$.t<nrz%imtfftftTz>z.t\ztj.z> (@4-D#8g) . 

[0 0 3 8] ^IC. kyXh/^->10 6^77s^l; 
85 2Hy-h««Kl 0 5©*£SRW»;:ft#ttxy5 ; 

ffisti 0 4ttjsL/fcttffiKa^T^*. cor. mim 
y-bmmi O4«sgi5tijfio'<s. x-y^>y^fx 

ICfil>B#^^nT^S^. Xy^>:7*£nMJP#i$< 
&oTl>5 (0 4-E#BB) o 
[0 0 3 9] ^IC, l/yXh/t^->10 65:l/yXh 
IfcfcU ^-Ofttn— f*>ttASff 5Zl£fc<fcD. % 
liy-Mffill 0 4tt-A-7 7 7°LTD5M 
ICfijiS7F$et)pM^T*-5n--m^ (LovM 1 

o 8 sjbjsu ^©*Mi©s i mv- hW&m 1 0 4 1 

-7 7 hifg^K 1 0 3 jJ«Jttfc 
fi<|j9lr)ffi«ICfiSS7Mttffi«T%-5n-ffi« (Lo f 

fffi«) 10 9*»dfr* (B4-F#i) . 

[0 0 4 0] «±©I@(CiO. ^S->'J3>M$S 
tt)itr*G0LDfllJfiTFT*fP8-r*i:t!j«T* 
So ^LT. SaG0LD«jgTFT©f^Sl@7J*S 
7-'-httffi^f£ffl7* hU 7:7*7 7^ Igl;:JH>T. P 
EBffl.S*r9©:7n-fex©tl£»;:tt. PEBM^*X 
H ^- ? £ ll^± lift 5 J£ (C^- £ 

u PEB^gML/©yDtx©ii-&(cfj > yj^-^ 
sse£*x K^-^sg[icWL± i otartta*«ic 

^-i'&fHcJBSfcljn*.*. ^©didit). 1/yXh 

/V-fc^fi-fSU-vX hA*->l 0 6£^T-5Cl<i: 
#nJtgT&-5. d©^. Sgl/yXk^->10 65: 
V X i7 |c K 7 -f X y ^ > i/ L TJgfiX S ft3 y- h«ffC 
t>«r»Tfc. y-h«a©7ct$trft#-B-T. KfeLtzM 

[0 0 4 1] X A\Z, GOLDfiliSTFT 
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4. S*MI::S!2Xx-7:/©X-y^>yigR£/n+-1' 
^->ttAIg^T<7)0 5 - AA*SH 5 - C £TWf£S}£ 

^->2 0 6€rVXd7Jcm2S^r-h€ffiK2 0 5©*- 
S-SKWfcft^ttly? 1 :^ (Sf5 3Xxy7°CQX-y^> 
40 U »HBy-h*S«2 0 4«SIUfcttlifci4o 
TH5. 31016. *lHy-h*S«2 0 4f4SB»tifi 

2 o 8 smarts (m 5 -Dim) . 

[0 0 4 2] %lM7-bW&m2 0 40#-£g 

U&x*s?><f (^4Xx-yycDX-y^>^) U 851 

mf- \-mmwk2 o 4® -rasy- \~wm2 o 3±© 

ffi«2 0 8tt. »2»y-h«aK2 0 5tt-/<-7 
7 71/W5LOVW2 0 9 <h:*-A-^-;/7°L-&^ 
Lo f ffiW£2 1 mWZ, k/XM 

^->2 0 6^1/yXH^iT5 (0 5 -E, i5-F 

[0 0 4 3] *%^©GOLDltjgTFTIIckn«, S 

xir^Lov^t. ^-©^#jny-h«st^--/\-- 

5yyLTftl>Lo f f ««*HWft»rifr*^i:«^I 

t^<o*&ca. fv^-vu&ztfxh^-zumz 
^tcto. Mms.\zum^ntzT-n-fk^n>\y 

[0 0 4 4] 

mmw) mmmu xftwvmmmx&zTtTj 

-0 l 0KJ:BRWr*. ttfflTtt. H-S«±tH* 
ffit. Hi{lg|5®Ji fflCRttSBftlllE&OTFT (n^-v 
^iHTFTS^p^tMiTFT) £l^&Sfcf£KT 

[0 0 4 5] S&3 0 ltt. ^f^xaS, 5£Sffi. -fc 



[0 0 4 6] 0 6 - AK^T SMC. Sfi 3 0 1 

± ciSKt -> u n >«. gft -> 'j 3 >mx HKftart -> u 

n>JK^Offiigdi*^fS5T*IS3 0 2£JBf£-f3. * 
Sll6«THT*«l3 0 2 tLT2IBfllit*ffl^**«. luJ 
Elfia«0*liRXtt2H£t±HllBS-e-fc«iStfflV»T 
fe&l^. TttK3 0 2©lH§£LTtt. ^5X7CV 
D&SrfflK SiH 4< NH 3 . RtfNzOSRJSflXt 
LTJ«ean4»{kS{t->ij3>lll3 0 2 a^50~l 
0 0 nm*t»TS. #^T\ T1&M3 0 2ffl2iBiL 
Ttt. 7°7XvCVDffi£ffll^ SiH 4> RtfN20£ 

SJtv^x<tLT^K^n5^t;g{t:->Un>SM3 0 2 b 
* 1 0 0 - 1 5 0 n mO»S l:«IMt5. ft. huIE 
Tti3 0 2(i lS3 0 1^6©^FMW^ltt 

[0 0 4 7] 3 0 4 

5. #&ft¥«#£tt. 4>»I0¥© (X/1 LP 
CVDS, Xli^7X7CVDffi§) ICtOJSKSfT 
5. £©#aK¥^K©W3tt3O~6Onm0JP* 

Sl/<«->U3>XttxU3>y;^x^A (SiG 
e) ^$TMT5tSl> (0 6-A#I) . 

[0048] *©»k. #aK¥##ig 304 ©b&tkpsi 

ft (5 0 0t-mB) SffV». *UT77-*X7r 
-JUpili^MS (5 5 0"C-4B$ra) £fr5. &g 
TStltf. ^CO^iCU— *f-7--)l'Zmz.Xb&.^. 

Htl. 7* H'J Vy77^ie<hX-y^>^lSIC<tt) 
Bfao»ttC/^-->yUTieaK*#(*:|I3 0 5- 
3 0 9£ffi^T5 (E6-B#K) „ 
[0 0 4 9] #^T\ 3 0 5-3 0 9£S5^ 

-h*6«K3 1 0*»j«r4. y-htft»«3 10tt. 

0-1 5 0 nm£LT->'J:3>€:£trtt8«TJBirr 
i&tL-Tffl^Tfc&H (0 6-B#ra) „ 

[0050] y-neaw3 1 o±ty-K» 

*KJBrii*ff -5. *H)lfi«T«, mm 2 0- 1 0 0 nm 
O^lffllil (TaN) 311t, I1100~40 
0nm©$2ffl®tl (W) 3 1 2 <t£f«BJBjfc-r*. 
y-h^lMtiTa. W. Ti, Mo, Al, Cu*5 

a«nt jess. xttaaE7c**£riE»tf*^*«fie 

S^frK^fflViTfca^. Sfc. f51©®mKS:^> 
(Ta) KT^figL. ^2©®«m^W^iT-5ifi 
*10*««*Sfk^>^^ (TaN) MX' 
*2©#W*£A l«£-r4fc*£fctt. 351 
<D&W&Z%<t?>?)\' (TaN) MT^fiXL. f!2ffl 
*«KSCuKtr*a*^to1i-tLTt»fi^ (06- 
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[0051] -A\z, m&n^m#m3 o 5-3 o 9±t 

<4«-raS2©»tt« (WK) ±l:U>?Xh/^->3 
1 3 ~ 3 1 8 £JBJ*T*. d<7>&. 7*MJV^774 
ISI'^^T. PEB&aWO<Z>7 P n-fcX0*g£t;:Wu 

p e B&giztfz bK-pumtm^u-tizuzmizK 

tt. 7"U^-i7Sa*^xh^-^^g(c«b±i o"C 

a 1 3 OtS^ h^-fUS. 1 4 OtO^M 
TJS1LTH5 (B6-C#!B) . 
[0 0 5 2] ^bT. B6-CfcjR-r«fc. 

fr5= ^Hig^lTttl CP (Inductively Coupled Plas 

>^ffl^XlCCF 4 tC 1 2<t0 2 i:£fflH> &40#X 
iftlJt£2 5/2 5/1 0 (scci) <hU lPaOETJ 
T3^Jl/^fflag(c 5 0 OWfflRF (13. 5 6MH 
z) t^*gALT^7X-7^MtTl7f>m 
5o g&ffi'J (ia$|-Xx— v) K*>1 5 0WCRF (1 
3. 5 6MHz) t^^SAb, URMt'AOgSA'-f 
7X«ES:^0T5. ^0^1©X->^>^frtC<t 
0, WSI$:X^7 c >^LT^l©*«M©«g|5^x-/t 

T S^ifCiO. dOx-A-fl^Raagfca 0-4 0 
SW^HUftiJffllT^^t^T^S (16-C#|) . 
[0 0 5 3] Z\03'&, f-7X^3 1 3-3 1 8 £ 

tfXClCF^C 1 2 ££ffl^. &*©#X8tttfc£3 0 
/3 0 (seem) tU 1 P aWE^Tn-Ol/S©^!;: 
5 0 0WC7DRF (1 3. 5 6MHz) «?3$gALT7° 
7XvS^jSLT«3 0»SftOX- > /5 1 >^Sff3. £ 
ffiflfl (S^f-y) (Cfc2 0WORF (13. 5 6M 
Hz) fc^SftAU SmWfcftOgeA-f 7X«££ 
EnJtJn-T-So CF4iCl 2 ^lfcS2ffll-vf>^ 
frTttWRRVTaNKtt>HgftK:xy?>^n 

ft. y-h«^±fc3£S£grr::£&<Iy? L > 
^TS&tCli. 1 0-2 0%ggOfi]^TXu/^>^ 

[0 0 5 4] ^bT. I/vX HVXi7 3 1 3-3 1 8$ 

-r^->F-7 p ffiCD*frttH-X*$:l X 1 0 13~5x l 
O^atoms/cni^U flOiiWJES: 6 0— 1 0 0 k Vt L 

z>7tm, mmmzwjy (p> x\mm (as) 

So C©*£. S«g3 2 0-3 2 3#nS£tt4T-5 



^tt*(!W<E3 2 6-3 3 oatJBfiJESn*. £§ 1 ©^i&iJ 
$U£3 2 6-3 3 OlCfi, 1 X 1 O20~ i x 1 0 21 atom 
s/cm3<DjggigfflTnS5rft4T-5^fe7C*^}lDf 
•5. :i©#(4£li. n 3 (H6-C#M) . 
[0 0 5 5] ^IC, 1/^1^7X^3 13-3 18^11 

f?3. X7?>v'ffl^X[CCF4i:C 1 2<t02i$:ffl 
&*©#Xjf!t»it£-2 5/2 5/1 0 (seem) t 
U 1 P atDmima-l )VM(DmWZ5 0 0W©RF 
(13. 5 6MHz) t^SSALT^Xv^L 

T«2o»eftoxy5 L >^*ff5. s«ffiu mnxf- 

-v) fctt. 2OW0RFQ3. 56MHz) t^]?; 
&AU ^©X^^JaaiCtt^iSlASEA'f 7X 
CC0^3©X7^>^fr(C<tO. W 
MSrX-y^>^T-5 0 £5LT« ±E^3 <DX.y?>tf 
^ftiCckO. WJS£g*ttX-y:F>yLTSB2©^tf© 
#«i3 3 2~3 3 7S»rifTS. Cl©&, S5 2©g«: 
» (WM) 3 3 2 b~3 3 7 bfflWitLTl7?> 
^£n3&. SlOitl (TaNBS) 3 3 2 a~3 3 

7 atfmmzmtfmtzBVtizi&f&znT^z (H7-a 

#M) o 

[0 0 5 6] #^Tr. hvX:7 313-3185: 

i*i*rtH7-AK*-r«fc. »2®i«-t>^jffla 
$ff^. :o«^, ^ioh*-tf>y©a<t'3fe h*-x 

?FMtl7£^$:h*-tr>yT-5. J0»t£E£7O 
~12 0kV. £HJ£0tJTW: 9 0 k V03MMW.EE.tL. 
3. 5X 1 0 12atoms/cm 2 CD F-XaTfrK 06-C 

IIB 3 3 2-3 3 6 *?Flt*7C*t«-r * VX ? £ L 
TffiK g> 1 ©#«1 332a~336a ©TSRicSHt 

T* (H7-A#J1) . 

[0 0 5 7] Z\oLT. Sl«)Wii3 3 2 a~3 3 6 
a tmfZZm 2 ©^&#lffit£ 338-342 £. ^lffl 
*SEtl^£3 2 6-3 3 0££J&JST5. nS£tf-§-T 
S^Fttft7C*tt, % 2 OJRKttffittT 1 X 1 0 17- 1 x 
1 Ol9atoms/cm3(OjiStfe-5fillCT-5. ^,203^-W^ 
mmi> n-fo&ttzZ (@7-A#gg) . 

[0 0 5 8] &t»T. 1/yX KXi? 3 1 3-3 1 8^ 

yy^fio. v-vmm.3--y?->>?%>\zw,2<Di&nm 

3 3 2b~3 3 7bbmmzXyT>?2tl. S3©I« 
OW*li3 4 3~3 4 8#»riESn«. CltllCcfcl?. % 
2 ©^ifife^aSr. ^ 1 ®#®f 343a~348a<h 

(H7-B#8B) . 

[0 0 5 9] -5-L-T. Ui/X hVX^ 3 13-3185: 
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RfciL-fdi. fcrfclCUv* h^S&SVT^ 3 5 4-3 

5 6£»filiLTH7 -CfcSTfcfc. ^3©h*-tf>y 

jaa^fr?. ^o^3oK-tf>yjaan<to. p?-r 

T F T © gteB £ ft % S tcfl5E-«SS t 

=Ftt«!ll8« 3 5 7-3 6 2 £ 3 <D«MK©$ 

1113 4 4. 3 4 7*^tttt7C*C»-r*v^^tLT 

SS3 5 7~3 6 2I1^7> (B 2 H 6 ) ^ffi^fc-f* 
> K-TTrcJBfiRTS. ;i©Sf§3©K-fcf>^!aa©8g 

h^X^7 3 5 4-3 5 6Tgt»nT^S„ SfSl©h*-fc! 

t£3 5 7-3 6 2fcttft*fi&*««TU>3j«»DPSn 

**6#l7C5Si©iftK£ 2 X 1 0 20~ 2 X 1 0 21 a toms/cm3 

[0 0 6 0] UU£T'©IgT. 

«13 4 3-3 4 7*»y-h*ffitLT«IE-rS. S 
Jt. 3 4 8«y-*E«, 3 4 7ttfia$e*«»dcT4 
&©!£ 2 Otfitbtttftr*. 
[0 0 6 1] hVXi7354~356£ 

i&iu ±ffi*«5*i©imifitt«3 6 3 6»^-r 

^©£lcDir B 1*g»M3 6 3 £LTti. ^XvC 
VDffiXteX/ty^ffiSrffl^. f$^100~2 0 0 n 
mtLTyUa>^«lTMT5. *SSJ6WT 
tt, ^X^CVDjfiCtOKJSl 5 0nmfflS{k->'J 

3 >«£«as-r*. «m. ^ i onnteftie 3 6 3 tig 

^tf&&M£¥lXte«HSfifi£LTfflUTfc&^ (H 
8 - A#Bg) . 

[0 0 6 2] *^T. £*©¥& 
p. -©ffitt{tIg«7 7-*X7:z-;WF£ffl^fc& 

MatCcfcoff^. mmm<Dumt4 0 0-7 0 or. ft 

^MicH5 0 0-5 5 OICTfT^tf&H. &7n- 

^©ten. tf— 7— — jpffi. xfi7tfy 
JU7--;i/ffi (RTAS) safflfa^t^r**. £ 
oaffilti 0 . SB 1 ©JfFal&gEBt 3 6 3 jJt^WT** 

8 -A#K) „ 

[0 0 6 3] *HT, $6lOSniBftBI3 6 3±tC«tt 

lawjtma* e.fi£-5£ 2 ©!p a ii&&K 3 6 4 s»jsr 

So #(^T-. V-XE&3 4 %\zm.TZ>ny5'>7 h*- 
^^S-^MfeM«3 4 9. 351. 352. 357. 3 

6 0l3iifS3>^i7 h^-Jl'Sr^T-S^O/'?^-- 



>?£7t?. -ebT. 08-BIC^TfillC. KE(jIslK4 
0 6C»V»T. £ 1 ©*tt4MS«XttSB 3 ©*£S#iSP£ 
t#*««Wt»l«-r*EIS 3 6 5-3 7 0 
So ft. ZinSOEfHi. Ki5 0nmOTili. 1 
f 500 tim0&M (AltTi £©£&BI) £©« 
H«*/^-r>yLT»fi)i-r5 (B8-BSMB) . 

[0 0 6 4] ^fc. ®^gp4 o 7ic»^xn. mmm<& 

3 7 3. y-H»«K3 7 2. »Mlff3 7 1 SrJfMt" 
-So ^ffl&gctS3 7 1 »C«kg 4 812, a 

*TFT4 0 4t«st««c»««i»rii*n5. y 
-h^t^3 7 2ti. ^i©fig m3<DMtf.<Dmmm 
347) t*aw^SE«t*«»fi!isns. it. gi^ms 

3 7 3 tt. BiTFTffl H K >fH*£*£tW&«ttj&J 

3 7 3 t LTtt. A 1 X«A g ££f£#£T5 

SClt^SiL-tA (0 8-B#SS) o 
[0 0 6 5] ^±©«(CLT. nft«TFT40 
1, pft^l/iTFT4 0 2. n5 1 +^USTFT4 
0 3$rWT-5^i!)[slK4 0 6 t. IITFT404, & 
8^44 0 5 i^WTSBi^gP4 0 7 £|B]-Sfi±l;;JB 

[0 0 6 6] Illili4 0 6©n5 1 r*JHTFT4 0 

in, ^-^^^^3 7 4. y- h«s^m-r-5 

£ 3 ©ftm©®mH 3 4 3 iSft 318 2 ©*&#)«« 3 

3 8b (GOLDJW) . f- h«S0*HHl::»j£Sn 
3S£2©^$!|MP£3 3 8 a (LDDI«) ty-^i 
is£Xte K H" >fiR«£ UTtMETSMi 1 ®^>fi«jfiR« 3 

4 9£WLTH5. pft^HTFT4 0 2 l;:^i3 l ■v 
;^;^JM«£375. y-h*a*»rifrsjB3o!>»tt 

©S«S 3 4 4 ififc Sfil 3 097ffiMfilgt 3 5 9. f- 
Hfiifflnil:MSn5S3CD^I)I«3 5 8. 7 
-X^«cX« H l^-f >M«<»: LT«|g-T-5fS 3 O^MM 
iSi3 5 7MlTI/^. nft^MTFT4 0 3l: 

n?-v*;nKfS^«3 7 6. y-h«s^jg(sr-5S3 

©fB«©9SmH 3 4 5 tttftSfg 2 ©*£E#l£fit£ 3 4 0 
b (GOLDW . y-h«ao^«K»fiJESn*» 
2 ©^lEtlffi^ 3 4 0 a (LDD^JU) tV-XM^tX 

tt k u-f >m^c t vxmmtzm 1 ©^F$6#im^ 3 5 1 

££LTH-5 (0 8-B#l) . 
[0 0 6 7] ®^gf5©il^TFT4 0 A\Z\t^* 

tiasm. 377. y- h«as»a-r*» 3 ©^©«« 

S34 6£SftS£2<Z>7tt4Mg1*3 4 1 b (GOLD 

««) . y-hma©n<aiiz}gfiE$nsiB2©^M^M 

1341a (LDDi«) tV-XMXBKK>S 

it LTtaig-r-sifi i ©^Mt)^« 3 5 2 lt^ 
s. it. &8&ft4 o 5©-^©egtuT«atg-rs 
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«. R»ffl4 0 5tt. (y-MftakKtR- 
St) SiWilT, !IS2©f|£3 4 7<h, ¥##13 
6 0~3 6 2iT»UbTV>4 (H8-BIM!). 
[0 0 6 8] *HSS0iJC7)TFT©^S!*ffi(Cj:n«. n 
^^STFTKHU 3[HCOX-y5 1 >^5aSt 20 

K:LDD«l«£B&fcT*;ii;^tET*«. S^-iC ft 
LDDM««. y-htIit-A-7yyt5Lov 
fHtti. f:(D?\.M\Z*-A-7-y7L£z^Lo f fffilg 
SHWffc^-rs^t^iBT**. fLTCOLov 

[0 0 6 9] it. «iEy-h*a*»i«r4iR©7* 
^-*figK*tu± i ot;mrttc&5«ic^-7&ft£ 

[0 0 7 0] *3l*6«T?fP«r*. 77tV7vHJ7 

*s«©a*»© tmmzm 9 ic^r. ft. 06-08 

£»J6T«ffi#fcttHi;flF#£J8Vv-ci,><&. 0 9>F©m 
«A-A* fi0 8+©lliBlA— A' TWWLfcWffiHt 
*tJ£LTI/>5. igifffligB-B' (20 8+© 

H$B — B' TWWUfcWffiHC»J6bTt»5 (0 9# 

BS) 

[0 0 7 1] C©«tC, *SIJ6«l<DH*»jt*Wr47 

mfcTfSl©ttffi3 4 6ty-HWttR3 7 2££Sfc 
*BK«*J«U ^*-h«mM3 7 2T¥£#S£it7tT 
*itS«atUT^*. #fU5S0<l©fiiIil8fiI 

a. 7yy>7-?vv>77,*m->z>z.ti2.<, mmm&m 

(0 9 #80 . 

[0072] cussed 2 ] *%mwT'i*. mmm 1 
^— 5 o 6 sr^/srrs. u©i^etR7^-tt-it 



0aA«. JSRttSONN7 0 0S:fflK Xtt- 
T^f&U ^'J->/t--7>5ffltU5 0~2 0 0tT 

*a $?$l<h. tttt^—u-s 0 6 

©B$ti2~7ym > <k Off £ h < \t4 - 6 y rat U ■£- 

o ie»j«L-7h:>^fflas-r4 (bio#d . 

[0 0 7 3] *t[S]S« 5 0 3 (Cli. »fiJI*«JBj«$n 
3. *filttH**«fc*N6LTIWt&n. RGB* 7 
-*^£fr5&t;:*, H. W©3fe^fit$n-5o 01 
0T?ttffel5O4. 5 0 5jWEMdc3ttfcttll&wU 
BSTFT40 4±5.t^BftIel^4 0 6CD&TFT1T 
*fe!5 0 4> 5 0 5j&*S£oT8H*SnTlr>4. 2fe 

BS) o 

[0 0 7 4] *fe)i±fcttWtt«tKtt»T»tii-r5¥S 

tens 5 0 7#»iS3n. j e-©±ic*t[fii«ffi5 1 ojwbjs 

5. sec. Efa«t5 0 8£»j«Lifcft, 7tr>?fflB 
2rfT^o ^LT. 7^7V7-?MJ7XK«£*f(6]8ffi 
<h£->-Mi]5 0 2TB£0^-t)-ti--5.„ ->-JP#J5 0 2IC 

5 0 6lCJ:oT. ^-ttffllH*fifoT2ttOS«3&<lfiO 

[0 0 7 5] mMM3) *38W*H[lfiLT»j«3nfc 
TFTIt «*&*30fci££IB (tt*Mt;:kt7?7V7 
vh'J7XS^ax^X7U'f^) Hffl^-Sdt^T^ 

S»fia3t*«IIK:tt. 77tV7v h'J^XSOjftfi 

[0 0 7 6] ^-Wfcfcfc^ttgiLTtt. t'x^-*/ 
7, 7n-^xi7^- CJ7^Xli7D 

>hS) , / \'jH7^/hf-fX7'K (rf-^;USx 
^X7°U-1*) , A-ttY— >3>, A-XtK 

■5. ^n?)©-^^^ 11-013 tc^fo 

[0 0 7 71 011 -A«/t-V7-;m>tfi-^T'S 
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0 . 1 2 0 1 tB&A^gR 1 2 0 2 t&iji® 1 2 0 
3 K 1 2 0 4S?££tJ. H&Afi 
g|5 1 2 0 2 1 2 0 3 ^-t-OteWfi^lHWiaiftfc 
SfflT Silt 

[0 0 7 8] SI l-BIJff«>7tS0. **1 
2 0 5 1 2 0 6 i#J*A*J» 1 2 0 7 £®f£7. 

-f7f 1 20 8 iA'7rU-l 2 0 9 1 2 1 0 

*389Itt. g^SPl 2 0 6 *-€-©fl&0ffl#M 

CO 0 7 9] 011 -Cli^A'-f Jl/n>tfi-^ (^E- 
k'JloXfj.-^) ##1 2 1 1 -fcTJ/^gM 

2 1 2 iS^SP 12 13 tm^7,-i 12 14 
912 1 5^££tf. *56Wtt. S^gfll 2 1 5*-t® 

[0 0 8 0] 11 1-DB^-^ir-fX/KTi 
0 . **1216 LWfM 12 17 t7-A9 12 18 

^£^tr. *%mt. $^asi 2 1 7 ^>-ecD«iofi^«i 

[0 0 8 1] HI 1 - EttT'D^ASESUfcKftttE 
* CKT. IB®!«#:inf^) £JBV>*:7U— V-T* 
0. $#12 1 9 tSSSPl 2 2 0 iXtf-*g|5l 2 2 

1 ttim&lfcl 2 2 2tJtf^X'r-y?l 2 2 3^££ 
ti. ®. uffl^l/- \>-«ISgM£&£LTDVD (Digi 
tal Versatile Disc) . CD3F£fflK #3SSffiK^?fcH 

S^gfll 2 2 0^-tOte©fi#filWB»taffl 

[0 0 8 2] 01 l-FttT-^;W^7T$0. £ft 
1 2 2 4 1 2 2 5 t^iggR 1 2 2 6 X-f 

7fl 2 2 7£§&gfl (HSUfcW <PS^tJ. 
tt. SjSSRi 2 2 5**0te©«*»IWWlH]»l;:»IIT* 

[0 0 8 3] 01 2-A«7n>hS7 P n> J xi7^-T 
£9. &USB1 3 0 1 £7.7 'J ->1 3 0 2f?££ 
tr. #fS$tt> &»i£B 13 0 1 ©— »*«|j«-r*«fl 
*^gBl 3 1 4^«)ftOfl§«|p@»fciflt4 ^ 

[0 0 8 4] 112-BIJ'J7S7Pxi^9-T$ 
"5. *fcl 3 0 3£&ttggl 3 04t«7-l 3 0 5 
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